This study aimed to determine the effect of imbibition rate on milling quality and extracted juice for fresh green and burnt cut cane stored for different periods of two cane varieties Giza 99/103 and Giza 99/160 during 2016/ 2017 working season., both varieties were planted under comparable conditions at Kom Ombo Sugar Cane Research Station Farm, Aswan Governorate, Egypt. The obtained results revealed that every rise in imbibition of 5% cane and or 42.7 % fiber, there was an increase of about 4.7 and 0.9 % in mixed juice and pol extraction; respectively in Giza 99/103 while Giza 99/160 were 4.7 and 1.0 %. Pol % bagasse decreased by 0.55, 0.48 and 0.35 for every 5 % increase in imbibition rate from 20 to 35 % with the variety Giza 99/103. The variety Giza 99/160 showed a slight increase in mixed juice and pol extractions over Giza 99/103.In case of Giza 99/103 variety, fiber % cane increased from 11.7 in fresh green cane to 12.7, 12.9 and 13.4 after 2, 4 and 6 days from burning and cutting; respectively. The levels of imbibition rate % fiber were found to be; 157.5, 196.9, 236.2 and 275.6; respectively of 2 days storage period. After 4 days they become 155.0, 193.8, 232.6 and 271.3 whereas after 6 days imbibition levels % fiber was: 149.3, 186.6, 223.9 and 261.2, while the burnt cut cane of Giza 99/160 variety showed the same pattern. The increase in fiber content % cane was 1.8, 1.9 and 2.9 over the fresh cane after 2, 4 and 6 days storage periods; respectively. The presented data showed that brix and pol % mixed juice (sugar percent in mixed juice) had increased from day to day with all imbibition rate level used. Mixed juice purity decreased slightly with time elapse and so was the increase in glucose ratio and non-pol % brix (non sugars percent in brix) with fresh green and burnt cut cane stored for 6 days after harvest of both varieties.
INTRODUCTION
Cane is widely cultivated in tropical and temperate regions like Upper Egypt where is planted on the narrow strip of land along the banks of the Nile. In Egypt, the sugar industry is located in an arid area with a short cold dry winter and a long hot dry summer. The milling season starts in December and ends late in May and approximately half the season lies in the hot summer. In 2017/2018 harvested cane area increased by nine percent or 10,000 ha, to reach 119,000 ha, which to produce about 13.650 million ton of sugar cane, cane area harvested in 2016/2017 was 109,000 ha, producing 12.580 million ton of sugar cane (Anon, 2018) . The government's policy of encouraging farmers to grow beets over sugar cane as a water saving measure has been ineffective Imbibition is the process in which water or juice is added to bagasse to dilute the juice present in the bagasse, the water so used is termed imbibition water. General terms in use are single imbibition, double imbibition, compound imbibition, depending on the manner in which the water and/or juice is added. Imbibition rates vary widely with country, systems of extraction, the capacity of the mill, cane varieties and their fiber contents and mainly the relative costs of sugar and fuel (Peacock SD et al, 2009) . Preharvest burning of sugar cane is a common practice in some countries to facilitate mechanical harvesting or to increase the efficiency of manual cutters. Due to the fragmentation of the area under cane, preharvest burning is not easy to control; yet unplanned preharvest burning results in undesirable changes in cane quality especially when milling is delayed after burning and cutting. Among these changes are high sugar losses in final bagasse (Sayed et al, 1977) .
This investigation aimed to study the effect of imbibition rate on milling quality and extracted juice of fresh green and burnt cut cane stored for different periods of two cane varieties namely Giza 99/103 and Giza 99/160 during 2016/ 2017 working season.
MATERIALS AND METHODS

Materials:
The first and third ratoon cane of the two varieties Giza 99/103 and Giza 99/160 were used in these tests during 2016/ 2017 working season; both varieties were planted under comparable conditions at Kom Ombo Sugar Cane Research Station Farm, Aswan Governorate, Egypt.
Methods:
Green fresh cane sample were prepared to analysis where cane stalks were hand stripped and cleaned as described by Sayed (1977) . The clean samples were subsampled to 30 kgs. Burnt cut cane samples stored under open filed conditions for a period of six days, were secured as described by Hemaida (1975) .
Mixed juice extraction with different imbibition rates:
The mixed juices of the different treatments were extracted by the pilot mill. The imbibition rates applied were 20, 25, 30 and 35% clean cane and each imbibition water rates was replicated four times. Green fresh cane and burnt cane stored for 2, 4 and 6 days after burning and cutting were tested twice during February and May. Each sample was first crushed, and the resultant bagasse was dry milled two times. Then, the amount of imbibition water (cold or hot) for each treatment was divided into three equal portions, and sprinkled on the bagasse using a hand sprinkler before each of the three last successive crushers. The resultant mixed juice was screened and weighted, and then sampled. The final bagasse was also sampled for pol analysis. Juice extraction from cane; prepared bagasse, and bagasse leaving the diffuser:
Samples of cane, prepared bagasse for diffuser, first mill bagasse and bagasse leaving the diffuser were dry milled by the pilot mill for the last attainable juice drop (this was achieved through 5 crushes). Both the resultant juice and bagasse were weighted and sampled for pol (sugar percent) determination. Final bagasse samples were analyzed for pol%, the pol% cane, pol % bagasse and pol% bagasse leaving the diffuser were calculated as follows: Pol% cane = Pol% prepared bagasse = Pol% bagasse leaving the diffuser = Methods of analysis: 1-Fiber content % cane was determined as described in the official methods of control and analysis for Mauritius sugar factories (1970). 2-Fiber content % final bagasse, pol % final bagasse and all the data of the 10 days factory technical report were determined according to the Egyptian Sugar and Distillation Company Chemical Control (1954) . 3-Juice analysis for apparent total soluble solids, pol % juice reducing sugar and ash by conductivity according to the methods described by Meade and Chen (1977) .
Calculation:
The following methods of calculations were used throughout this study: 1-Pol % cane, pol in prepared bagasse % cane, pol in bagasse leaving the diffusion % can and pol lost in final bagasse % cane were calculated according to Meade and Chen (1977) . 2-The milling quality parameters, namely, mixed juice % cane, pol extraction % pol in cane, pol losses in final bagasse % pol in cane and imbibition % fiber together with juice quality parameters, purity, glucose ratio, reducing sugar % brix were calculated according to Meade and Chen (1977) . 3- Hugot (1972) 4-To measure the limit of variation in non-pol through processing, the following ratios were calculated: a) Non-pol % brix (Hugot, 1972) . b) Non-pol % ratio (Rouillard, 1979) . Where: pol = sugar percent and no-pol = non sugar percent
RESULTS AND DISCUSSION
The average fiber content % clean cane and imbibition rates % fiber corresponding to varying imbibition levels % cane were calculated in the two varieties under study. Data in tables (1) and (2) show the average milling qualities of both varieties as affected by the different levels of imbibition. In both varieties, mixed juice extraction rose markedly as the imbibition level increased, while pol extraction showed slight increase. Pol % final bagasse and pol losses in final bagasse % pol in cane and percent cane decreased at a lesser rate. Final bagasse % cane seemed to be unaffected by increasing imbibition level, being more or less constant. The patterns of these changes were similar in both varieties. For every rise in imbibition of 5% cane and or 42.7 % fiber, there was an increase of about 4.7 and 0.9 % in mixed juice and pol extraction; respectively in Giza 99/103 while the corresponding figures for Giza 99/160 were 4.7 and 1.0 %. Pol % bagasse decreased by 0.55, 0.48 and 0.35 for every 5 % increase in imbibition rate from 20 to 35 % with the variety Giza 99/103, similar trend was found with Giza 99/160 variety but with lesser values. The variety Giza 99/160 showed a slight increase in mixed juice and pol extractions than of Giza 99/103 and hence a decrease in pol losses in final bagasse. Such observation could be attributed to the fact that Giza 99/103 is characterized by initially higher pol % cane relative to variety Giza 99/160. Many investigators reported similar conclusion (Kent, 2001 and Rein, 2007) . The effect of higher imbibition levels and higher extraction on mixed juice quality obtained from both Giza 99/103 and Giza 99/160 cane varieties shown in table (3). It is observed that mixed juice purity and non-pol % brix were more or less constant under all imbibition levels used. This result is in agreement with that of Fernandes, 2003 and Loubser, 2004 whose stated that for a given cane purity, mixed juice decreased and non-pol % brix increased as the imbibition level and hence extraction increased. Such result may be attributed to the use of clean trash-free cane and the simple imbibition adopted in applying imbibition water.
Data in Tables (4) and (5) show the effect of varying imbibition rates on milling quality of burnt cut cane stored for different periods after burning and cutting. Data in tables show that fiber content of burnt cut cane tended to increase was accompanied by a decrease in both mixed juice and pol extractions and hence a high sugar losses of final bagasse. Also the ratio of imbibition water to fiber decreased due to the increase in fiber % cane. In case of Giza 99/103 variety, fiber content of cane increased from 11.7 % in fresh green cane to 12.7 %, 12.9 % and 13.4% after 2, 4 and 6 days of burning and cutting cane ; respectively. Converting the levels of imbibition cane (which were: 20, 25, 30 and 35) to imbibition fiber, they were found to be; 157.5, 196.9, 236 .2 and 275.6; respectively of or 2 days storage period. After 4 days they become 155.0, 193.8, 232 .6 and 271.3 whereas after 6 days imbibition levels % fiber was: 149.3, 186.6, 223.9 and 261.2. The decrease in imbibition level % fiber had its ill effect on both mixed juice and pol extractions and hence pol losses in final bagasse, with constant imbibition cane, i.e. 3.6 %, as where fiber % cane increased by 1.7 after six days storage over the fresh cane, the recorded decrease in mixed juice and pol extractions was 7.3 and 2.6; respectively. The corresponding sugar losses in final bagasse % cane increased by 0.76 (Kent, 2010a) .
The burnt cut cane of Giza 99/160 variety showed the same pattern. The increase in fiber % cane was 1.8, 1.9 and 2.9 over the fresh cane after 2, 4 and 6 days storage periods; respectively. With 35 % cane imbibition rate at the sixth days and due to 2.9 % increase in fiber % cane, mixed juice and pol extraction were lowered by 6.3 % and 1.9 %; respectively, whereas sugar losses in final bagasse showed an increase of 0.45 (Kent, 2010b) .
Comparing the behavior of two varieties with respect to changes in fiber % cane, mixed juice and pol extractions and sugar losses in final bagasse % cane with time elapse after burning and cutting cane with 35 % cane imbibition levels it was found that although Giza 99/160 variety showed higher increase in fiber % cane than Giza 99/103 (2.9 and 1.7), the reduction in its mixed juice and pol extractions (6.3 and 1.9) were less than those of Giza 99/103 (7.3 and 2.6), and so was the being lower with Giza 99/160 (0.45) then with Giza 99/103 (0.76). such reverse response could be attributed to varietal differences, mainly pol % cane which was initially higher in Giza 99/103 (19.60) than in Giza 99/160 (17.18). These results are in general agreement with those reported by Lamusse and Munsamy (1979) .
These results emphasize the importance of milling burnt cane as soon as possible after harvest, to avoid the increase in fiber content due to dryness under the local hot dry weather, especially at the last third of the milling season. If cane grinding delay is expected, the ratio of imbibition water to cane fiber content should be kept around 300 to maintain high extraction figures.
Tables (6) and (7) show the effect of varying imbibition rates on the mixed juice quality of burnt cut cane stored for 6 days after harvest. Due to high moisture loss from burnt cut cane, mixed juice brix and pol tended to increase as the storage period extended. On the other hand pol % mixed juice underwent slight deterioration. Also data in Tables (6) and (7) show that brix and pol % mixed juice had increased from day to day with all imbibition level used. Mixed juice purity decreased slightly with time elapse and so was the increase in glucose ratio and non-pol % brix. All these parameters within time of analysis were kept more or less unaffected by the different levels of imbibition used with either fresh or burnt cut cane. Such findings could be attributed to the fact that clean cane was used in this test, thus avoiding the effect of field inert on the mixed juice quality (Wienese, 1995) . 
CONCLUSION
Finally it could be concluded that every rise in imbibition rate of cane (%) and or fiber content (%), there was an increase in mixed juice and pol extraction in both varieties, while Pol % bagasse decreased for every increase in imbibition rate with the variety Giza 99/103. The variety Giza 99/160 showed a slight increase in mixed juice and pol extractions over Giza 99/103.
In case of Giza 99/103 variety, fiber % cane increased in stored burning and cutting cane than fresh green cane therefore the levels of imbibition % fiber were found to be increasing from day to day of stored burning cut cane, while the burnt cut cane of Giza 99/160 variety showed the same pattern.
